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Abstract of KR 20020059218 (A) 

PURPOSE: A first shift resister and a shift register 
circuit having a second shift resister are provided to 
selectively supply a clock signal to a second shift 
register, to reduce a power consumption, to improve 
a circuit scale and to increase a transistor reliability. 
CONSTITUTION: The circuit is composed of a first 
shift register having plural cascaded stages(F'l-Pm) 
and a second shift register having more stages(F1- 
Fn) than the first shift register, the stages(FI-Fn) of 
the second shift register are divided into groups 
(Gr1-Grn) constituted of continuous stages, each 
stage(F'l-F'm) of the first shift register outputs a 
pulse column in which only pulses of the prescribed 
numbers having different phases one another are 
continued to the stages(FI-Fn) constituting each 
group(GM-Grn) in the second shift register, as clock 
signals(SI-Sm). 
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*d" A o V ^^^1 91 71-51 ol ^oj- ^Efrllio)] ol^fl E^^l^ 31 AlslA^cl ^sfslfe ^ -f 7l- 
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<#7] *\] 2 AlHB 3]*1^E17} £fe ^ <a>fr. n (n * 2 °l#2l xj^) 2) f^jif 5) # 

#71 #^-<a^^7-V ^ o)- SH-T-SL^, Zj ^ #Efl# ^7lS)-5l-7l 2^ ^7l#Efl 5|] « °) Bj *>fe °1 «}^^5}4. 
#7l ^ofl Sl*V^, 2 ^1=S ^Z^E^ Zj- ^-o) ^VEfl-g. ^Sj-SM 2) *V ^7l#Efl SfllSol, # -1=. Ol 3j ^ o) 

SVM-S-^-El S7l#£fl 3lt-§- ^s>7l ^sfl^nv A ^s] fe ( ofli- s-o), ^^i e}<y) o] -i-^lUil^tl-. 

tyr%*\, 2 ^HJL ell^EHl ^#3^ tifl^ol ^O^, afl^ofl 3gJl*V ig^-g. 3)-7fl 1- ^ $ich 



SL^V, «1^^ ^SlS HL^ ^2l€-* iWfe Sl«fl ^#^1 MIS M^eHI *J-# ^oj^j. ^o_s_ *) 

<y-ol <y7>s)^ ( ol MIS H<a*l^elsl #Sl#ol 7^§l-slfe ^-f 71- MIS S«^rfxE]oll, 3i7l#-Efl eflt-S. ^ 

€ aflAlO.^Bl7> o^b}-, #°) 7 } X\X\Z\^ £-§-5rfe #2) ^ sl-ufjg.Y&l ^7l#Efl ^1 ^ oJ^S)^, 

ol MIS B^^l^^°fl ?]7>Sl^ ^o] X\X\^z$ ^^$H W^LS- :s^£]*l ^fecf. n|-eM. °1 MIS 



t^2| fi^l^l afe olnl^l A^fe #71 AlHJ= efl^liEl sis* ^«lsRr ^-g- s-^ijo^ 

£ 1 £ 1^21 1 ^Al^EfloflA^ol A]2E ^X^E) 5|^.o| jp.^ £C ,lcf A]SE ^Xl^E). ^Sfe, ( 

F ' 1, F'2, F'3, -, F'm) °1 ^€ 1 A lH2= e)l*l ^ 2}-, 4=^2] ^ (Fl, F2, F3, ••, Fn) ©1 ##^^5] Ji, 
^#^1^ 6 7fl2l l 7 fl2l ZL^~£ ^#sl-i *fl 2 A l HJ= Ell^l^Eil- Zj-^C}.. 2 A|£E Eflxl^EHl %M^Tr, 

^l?ltll (Fl ~ F6) fl (Grl) * ^#§1-3. ^s, ^ (F7 ~ F12) o] af (Gr2) # ^#*>J1 

*ll 2 ^1SS dlxl^E-121 Zj- Zl-I-ofl^r, ^1 1 A|£E ^^l^El^Sl °J#£lfe 3 7fl2l #^ cJxf^-^-El 3 #2) 

17} ^^cl-. <^mcfl, ^1 2 Al^E Bll*]iEl2l (Grl) «Hlfe, ^1 1 Aiam 5))xl^Ellfl2l o^^sl^ 3 7fl2l & (F • 

1, F'2, F'3) °1H #§^sl^ (SI, S2, S3) 7} ^^s)JL, zil- (Gr2) ^ (F'4, F'5, F'6) #^5)^ 

#^-#S (S4, S5, S6) 7> ^•^•€^1-. 



1 7)121 3f-ifl2l Z| cfo] Z!-^ 3 7 flo} #^.oJ^cf^ fe ^o^^ ^-o] 7 A v)^ £ - ^^5] Jl, 1 7fl2l ZL-f-ofl 1 ^Ei (3 7 ]1) 

S^-^^^Hl ^#51°! 21^. iScfl, (Grl) ^fl2l z}- cjol Z>^ 3 71121 tf«]^^, zl-zl- 

2}?1 (LI, L2, L3) oil- «^^ef?l (LI, L2, L3) -8- (Grl) <H] 1 A-fle #^.0153^4 (T 

1, T2, T3) <H1 3^£l°l ^^Jl^ 0 ] (LI, L2, L3) £r ^ -L^^ ^^1^91 (^lScfl, (Gr2) 2) # 

^KlJieK] (L4, L5, L6)) ^ 21^1 ^^r. 1 7fl2l °±±= 4 2 ^lSS ell^l 



31-M121 #s.A]^el-o) (oilficfl, zil- (Grl) 21 «s.a1S2}°J (LI, L2, L3)) ^^1^^^.^ TFT 71^- (-R-el7l^-) 
#°fl ^^=lfe ufl^lols.5. wflAi^sj-ol olofl ulsfl, *]1 1 a]he El]xl^Ei5.«-El ^1 2 A l eflxl^E^ zj- af 

<H] 1 ^ilH €^-^^^^1- H^cfl, af (Grl) «Hl 1 ^#^1 (Tl. T2, T3)) afl^l^: 

TCP "11^21 HflAlol ^^^-Hfl^T.]]^* Al-g-^- ^ jicf. ol-el-^, Hfl^^^-ofl sl*l $_o\ xl<S^ ^Tfl ^ 



5L 2 #71 a] he EllxliEl 2)5121 ^^5)-7l 2)S}- E)-ol o o i o) cf. ^1 i a)he e^l^Ei^ (p. !) <H)^ 

4 ^^°J-ol ?!^-£lfe — EfiE- (SP 1 ) 7> °1 ^^7V ^A^cfl^ cf-g- cf<Hl M«41^, ^fl 1 AjHH ^zl^Elel 

^ (F'l, F'2, F'3, -, F'm) iLS^Ei, 4 ^^°}ol <£^5l^ (S1 S2 S3 ... Sm) 7 \ ^o\f^ 2)#o.S 
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#3€4. S«H!3i (SI, S2, S3, -, Sm) ^ *)1 2 5)1*1^°^°] A =1^] ^#€4. <*]&tf, **tel£. (S 

1, S2, S3) 2 5))^1^b1o)1a^ 3.=. (Grl) °fl ^S)JL, (S4. S5, S6) ^1 2 31*1^ 

EH-M^I nfl- (Gr2) <H| ^§"€4. 



*fl 2 a1 = e eflxl ;3L# (Grl) «H (SI, S2, S3) n# (Grl) iflsl # (Fl ~ F6) £ ^-g-Sr 

ol, (Fl) oil 1 «a^3fe — €=i (SP) » ^cflS 4-g- i&ofl a.V«4. *fl 2 tHl^l^E^ 

(Gr2) -HI #s.a]s: (S4, S5, S6) (Gr2) ^2) # (F7 ~ F12) ^-S-StjI. °1 (Gr2) ^ 

(F7) oil <a^5)fe, =L& (Grl) 3\ d>X|^ (F6) «1M (G6) » ^tfls 4# t=H1 jfiL^cK oje^V 

°1. -US. (€^) 7 r *| 2 efl^l^^o] (Fn) «fl SL^^ nfl^M ^^4. 



*fl 1 Bfl^E^ Zj- cf-g;, 4 <£^-S\±r ^]317> ^Mfe, A #3*Rr M-gAt S-^ Low 511 

tS -31^4. °ilScfl, 4 €^7> ^sq^r -t!l7l 1 Alas eflxl^E^ (p 1 1 ~ F'3) -g- *4t!r # (F' 

1 ~ F'3) °1 #3*rfe #-if-Ajjr (SI - S3) Low efl^S JGL^^4. ol«4 -^Ajofl, #s.a]s (SI ~ S3) ♦ <S 

Sife ^1 2 Ellxl^Bl^ (Grl) # (Fl ~ F6) °fl °H €^7 r -f-^l-^ 5U^1 nfl-S^l, 

# (Fl ~ F6) °1 #3*Rr ^12. (Gl ~ G6) tt -E-f- Low iSfltS. ul^€4. ^r, €^7} l-^^-tb ^ 



«^1» (SI. S2, S3) °\] i^-Slfe lil sa«H^, *fl 2 AlHE Eflxl^El^ ZLf- (Grl) 2} ^*H1 

^ 9l (S4, S5, S6) °ll i^Tr 5fl°H. *H 2 = e efl^^Sl n# (Gr2) 2} -g^Hl ^JM3: ^ 

°l^lfe Si4. 



»1 SAi^Hl 5a°Hfe, TFT 7]% (-B-^71^-) (1) Aj-ofl S a] o)He|oi (2) 7> oi g_x\ o\)o]?) 

^ (2) 21 ^ofl, o] S a1 oflo^^ol (2) ^oi ^a>a^ (2a ) % ^-§^Kr TflojE ^h}°1h1 (^1 2 ^15S ^Ml^El) (3) 
7> 91^. ^, S^l <HHel<H (2) 2f Tfloje c^-olHl (^ 2 a)£e ell^l^Ei) (3) ^, TFT 7l^ (-B- 

5l7l^-) (1) Aj-ofl *<att ^12: ^^^4- 44^, &*) °1H ^ °1 (2) ^2] ^A>aH ( 2a ) ^ a|^aH (2b ) 2] 

^^°11 ^^sl^- MIS H^^l^El (2c) 2J-, 7flo]E sefolal (^1 2 ^liB 5)1^1^^) (3) ^21 MIS H^*^^^, -g- 
(°imfll, N *m S^l^l^Bl) ©1 ^cf. MIS SS5^^^2l iT-fli -i-^tflxlJl, -n-el7l^Aj.ofl ^^Sl£ Si 



TFT 71^- (^-e]7l^-) (1) Aj-ofl Tfl olH ^el-oltH (^fl 2 a) = e (3) oflfe, TC p (4) -$°\] « 

^•^^SlS (*fl 1 A]aE eflxl^El) (43) S-^-a]^ ( S1 S2 , S3, -, Sm) 7} 5&*V, JE-Sl-oltH 

(5) ^ SAl <Hlcv|e)o1 (2) 2] aIJtaH ( 2b ) # ^7l Aj a1 ^ tfl ofl ^ 2 a^e ^aI^e-11-, SaI^-^21 i 



^lflcfl, ^71 SAl^-^l7> 6 VGA sfl^olel-51 sl-ig, ^a>a^ (2a ) -g- ^-g-^ tIHej. ^e>olnl (^ 2 aI^e ^ 

^El) (3) 21 cj^^ 480 ^^1 ^cf. Aj. 7 l ^A]^Efloll ololAi^, Tfl 2 ^l£E 5flxl^E^2l nfol 6 ^ ^ 14 
^ol^SS., 480 6 ^21 Zll-AS. M-^r^, 80 ^f±£ 4^4. 44^, ^ ^w^2l ©^-AlserOl^ ^o|^, 
af* i~Pf*l ^ ^^-2V Hlssl-^ 1/8O o] SIji, 4 rLl-uH2l #s.Al j:el-oi 01 uflAj^ej: ^ aflAj^sj-s 1/80 o] ^ 

4- #-^-^0) Xl<gE^O. ^TflAl.O.S.^ UflA]^-Ej: X Wfl Al ^ Sj- ofl O) Sfl ^^5l2. S l/ 6 400 «1 ^4- 
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^-fr *TJ*|-*m. XI 1 ^l^Efliq. -g-^*b ^oflfe ^f-<atb ^^*H ^ WSMs. ^a^ 

Eflsl a] he 31*1^3 3)^^, *^ ^^2} ^ €-£» £fe o]Eieflo|^ « 0 vaio; saI^HI Af-g-^lcf. nJ-eH. xl i a] 
Al^ElHHsl XI 2 sfl^l^B]7> 2 XI -f- ^^£1<X S^. °l*r, 0 1*3 A 1^B Xl^l^Bll-, ^1 2 ^1 = 1 31*l^el 

^ XI 3 a^e efl^^^ei. Jf-S-cf. ^| 2 a) he Bflxl^E-jfi]- Xl 3 a] n e ^xl^Ejs) -g-UsH, Xl 2 a^e 31 

*l^&|±r ^^-g-oli, # (F01, F02, F03. ■■■) -8: 7^H, Xl 3 ^lHS efl^l^H^ ^ ^JEL-g-olji, # (FE1, 
FE2, FE3, -) -§- 



XI 2 e)]xl^Ei ^ XI 3 Al^e E)l^l^iBl7> 5Hr ^ a] a e e)]*l ^ ofl A-^ <S^S|^ 3 7fl2) ^Xl 6 7fl 

3) igo) 1 7fla] zz-f-a- ^SrJL Sicf. ofl^l^, XI 2 = B ^1^^7> 5fe # (F01, F02, F03) Xl 3 31 
xl^Elyf £fe # (FE1> FE2> FE3) ^21 ^Xl 6 7fl2l ^1- ( Gr l) -§- XlJl, Xl 2 efl^iE]7> £ 

# (F04, F05, F06) 3*. Xl 3 a^e ^t^e^} ^ ^ (FE4, FE5, FE6) ^Xl 6 7fl2] &o] zi-g- (Gr2) 



5 ^"71 A]^E 5)lxl^El 3)^.21 ^aj-g: ^^sl-71 T^O]r$^o]T%. X| 1 A] S E E)]xl^ElSl ^ (F • 1) 

2 ^a^o] <g^5lfe iEfH (SP-) 71- 0 J^slcf. °1 €^7>, ^cfl^ cf-g- cjofl ^-xfl^ji, XI 1 A l HJL elM^ 
2] z}- # (F'l, F'2, F-3. -) 2 €^°1 ^^s]^ S^Aljr (SI, S2, S3, ••) 7} aJ-o] & <$ ^ o. 5 f ^€ 

-t-§K!;i: (SI, S2, S3, -) XI 2 Al = B Efl^l^El ^ Xl 3 a^e eijAl^EHlAi °] z| zt^-o)] ^g-^cf. ofls. s. 
°i -S^-aJ^ ( S1 S2, S3) tt XI 2 X = B Xl^l^El ^ XI 3 X = 5 elHiE-H a^ (Grl) °fl ^^-sl^l, S^-aJ 
S (S4, S5, S6) ^-1- (Gr2) <^1 



3.1- (Grl) °fl #^-^2: (SI, S2, S3) =L^ (Grl) & (F01 ~ F03) ^ ^ (FE1 ~ FE3) -§- ^p-^t!- 

1^-. ^1 2 Al^e ^|xl^ElSl (FOl) oflfe 1 ^^^1-21 riEfe (SPO) 7} ^^S) Jl, Xl 3 AlSB ^^1^:^21 

(FE1) — (SPO) 2}fe El-olnjol cfsxloV, «a] 1 ^>i^2l ^Efe (SPE ) 7)- <^ ^^xi|-. ol 

5*1, Xl 2 a) JELH 2flxl^El5.^-Elfe €-£--§-21 a] 3: (G01, G02, G03, •••) 7} Xl 3 Bllx]iEl5. 

^Elfe Aj-71 ^ ^£.-§-21 a]^^ Efol o] cf^., ^ €-^-§-21 Aljr (GE1, GE2, GE3, ••) 7> #^4. n o]^i 

21 l^SflA^ ^-<a^. ^^ ol ^Al^Cf. 



^Al^Eflofl ol<XA^ ( ^) ! /|£E ^^l^El2l 2| 2 €^7> ^^5lfe AJJ: 7 ^ ^oj|fe ( cfo] #^«l-fe # 

^-A]^ Low 31^5 Jl^^cf. ols]- -g-Alofl, ^sai^ 01 S 5^ ol ^ Xl 2 Al^E Efl^^El ^ Xl 3 a1 = e efl 

xl^Eloll Si<XAl£, €^ ^ c4-ol #^5)-^ Aj^7l- S.^- Low 2fl>gS. ^, ^7} 

^AlAj.Efl5 S1JEL5, A] HE ^lAl^El S15.2] iUl^^o] ^ot^cj.. 



£ 6 -S- ^- €^21 XI 3 AjAl^Eflo1lAi2] A] £E BflAl^El Sl5.2l ^^ £ o]cf. o)t}, O] %^g).<^ ^- ^Al^EflSl 

T 1 ^* ^^SM^V, XI 1 AjAl^EflSl- ^Aj^)^ S-^tb ¥lt ^ ^^5r7lS ^ ^A|^ 

Hfl2l a] a e eflAl^E) J15.<H1 Si^Aife, (Fli F2 , F3, Fn ) <H) ^gfl ^-Aj^ fe ^ 2 aIHH ^a!^e|21 z^- zH-ifl 
*X1, 4 7JI21 S^Alsel-^ol ^Aj£]o1 o^cf. o^l^cfl, *)] 2 A|£E 2]|x|^El2l cj- (F1 - F6) i^sL ^Slfe 3f (Grl) 
^°11fe, 4 7fl2l #S-a]^e).o] ( L1 L2j L3, L4) ol $X^. °l# t^^liH}?] (LI, L2, L3, L4) XI 1 

a] = H eflAl^ElS] ^ ( F ■ l, F'2, F'3, F'4) °1 #^sf^ #^-aJ^ (S1 S 2, S3, S4) 7f ^g-sl^. (S4) 
cf^- 3# (Gr2) 
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3 Sj^^ol O^^Sjfe ±EfE jgj^ ( S p.) 7]- OjgJ^C}. Ol ^^7V ^Cfl^ ^o|] tilfl^Jl, 1 A] = E eRAl^ 

^1 4 # (F- 1, F'2, F'3, •••) AS^-El, 3 €^>?}- 0 l ^^-^JJ: (SI, S2, S3, •••) 7} ^o]^- ^^o.^. 

t4. (SI, S2, S3. -) 2 = e eUxli^oflA^ z}- ^-f-ofl ^-g-^c}. o^tfl, ^•S-a]^ ( S1 S2 S3 

S4) *11 2 a]=H ^l^l>i^o)|Ais] 3.1- (Grl) ^g-^cf. S^-^S (S4) cf-§- n# (Gr2) °1l5L ^^t}. 



=LW (Grl) ofl (SI ~ S4) tt ^-f- (Grl) ifl^l # (Fl ~ F6) # ^-i^tr. °1 "fl, (SI) 

(S4) ^ #<>H<L>, EH D o 1o l i o]g_ olsfl, ! -iAl^EfloflA-l 4 

2fl 1 E 511x1^^^ ^EfB ^ri (SP') ♦ , ^- ^Al^HflollA^ 3 ^ a!4. 2 ^AjiEl^ 

# (Fl) °Htt 1 ti^S) €^ (SP) 7> <3^4. 2 AlHB ^^iEjo) n# (Grl) -§- ^©Hr # 

(Fl ~ F6) -©^Elfe, ^A-jcfl^. Aljr (G1 ~ G6) 7 r #=j^ c r. zl ol^fi] t£o\] cfl^A^ -§.oj*V ^H^c}. 



^ ^4^1 4 #§l*Rr ^l317> 5L^f- LOW B)|*SS Jl^^Cf. ^, 1^7} 1-^^ ^ ^AlAj-Efl^. 5} ;a 



^3. S^-^IJ: (SI ~ S4) °11 S^slfe €^1 3X°\*\, A 2 a1=h sflAl^e^ zL-f (Grl) ^ ^-*H1 ^^.^v 

ll^fe, E+ol^l^E^^ 4^0.^. l-E^>o] ^^o!4 zt oj^cq ^^?]cfl, *fl 1 -M^l^Efl (^ 2) Q 

a]51*l-^ lr^^.*V 1±7[ «>^r ^^7> ^ 2 a] he -§-*H ^• < ^^ 

^1^>, ^iAl^lcffe *H)A-i ^.^ -ir^-S-t!- ^ife #4. £tb, 2fl 2 a1 = e Bllxl^El 

7> TFT 71^- (-fre|7l^-) >a-o]l ol ^1 2 a]se e]lAl^E)7> TFT (Thin Film Transistor) » i^^fe ^-f 

<Hlfe, °1 TFT tfl^t 511^1- a]-7fl ^^Ai, ^^r €<^1 #4. «r2r^, ^ ^a]^e)]o)1 

^. 1 ^ A l^Efl^f Hl^sf^ ^Hl^i^ol a} jl, ^1 2 a] he 31x1^71- TFT* i^-s]-^ ^-f e}£, °] TFT °11 cfltb 



£8^^ ^"^^1 4 ^Al^EfloflA^ ^) 2 A]£E Bflxl^t) S£fe 3 AlHS eflAl^Ell- ^^* r fe ^ 

i4Eftfl^- sj^^olc} ol cf-g-, ^cfol #a^v a]^ (Q- 1) 1- ^^5-1-^ °j^^ r (IN) i!f, iLM]^ a) j: (G 

i) » (OUT) ^, 3 ^ #^a)^s ^ ^ 3 7flSl #s.<a^^-xV (Ka, Kb, Kc) » 



(IN) 4°l^SAl -§-4*1-^ MIS B-SllAliiH (Ml) ♦ f-^f^l, 71^^ia1-^.a1 -i-al-sl-^ s.^\a] ( G ) ^1 ^ 
# (A ^) °fl ^^sl^l Si**. (C) ^1 #^#7} (OUT) «^1 ^^51^1 Slcf. #^-°J^^7> (Ka) ^ MIS 

m€^l^E| (M2) ^1 ■E.£)l'?i°11 ^#£1^1, #^-°j^^7l- (Kb) tt MIS H^^l^Ei (M3 ^ M4) 5] 7]]o]^6\} 
#^-°J^^Af (Kc) ^ MIS SSH^1^E| (M3 ^ M4) 2l i^o)l ^#£lol oi^. s-^a-^ ( C ) °1 (a ^) o. MIS 

B^aI^e^ (M2) ^ Tflols ^ MIS E^Al^B] (M3) ^1 ^efl°J^- 9X^. (C) 21 Ef^, ^ #^^Af 

(OUT) ^ MIS H^flAl^El (M2) ^1 ^ MIS B^^liEi (M4) 51 J=5fl<?]J!l- ^^El^ ^cf. 



°1 ^€r, °J^^7> (IN) S.^-E-1 °j^5lfe <il^^]2. (Gi-1) ♦ 71^^71-^01 (C) of| ^sfjl, #^^7> (0 

UT) ^--¥-£1 (Gi) -S-^ #^ «1 nfl, L (Low 3111) ^ Aj-efl^. -H-7li|c>l ^ ^ojol cfofl ^ 

#^01 21*1 &oK£, #^-°J^^-7> (Kb ^ Kc) * L (Low 31^) ^ #^^7f (OUT) S-f 3 #^^1^ ( 

Gi) ♦ L (Low ^l«i) iH 5l#^ (S7lS^) ^ ^icf. 
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S]7 r £Ha. ol MIS S 31*1 ^21 AlSl^o] ^*>5]fe 7^7} 5fl cf. 
MIS (M3 ^ M4) 7flojH°H, ^7>High 0\M SEfe ^l'Sifl?} #^-tl^7> ^J^i^jl, ^^ofl 

©H Hl«fl. £8i M-Efv£ t^o} ^ofl fi]*]-^, MIS (M3 M4) 2} *H°lH<*l|, ^1^7> High iSflt £^ 3 

S}^r t^^27f ^Ajofl, ofl £ ^^7> High 31 € Sfe 3*l#fl7r Sj fe- ^^IM «3 



Sfe, ij-^21 # (F-l, F>2, F-3, ■• ) ol #133^ ^1 ! a1=h 31*1 ^21 ^ (Fl, F2, F3, •••) °] f^^^r 

ol^fe, ofl^tfl # (Fl - F4) ©1 ^-f- (Grl) -§: ^^SfjB. ^ZL, # (F5 ~ F8) °) n# (Gr2) * $^SKn. # 
(F9 ~ F12) o] (Gr3) * 



2 ^l^H 5)1*1 ^^21 Zj- ZLl-ofl 2 71)21 #S.ojacJxHlrr, ^1 1 A]SH iflsj o^S^ 2 7flfi) # 

3 #^^VS.^-El, 2 ^-21 #^a1J:7> ^g-^cf. ojl^cfl, *f| 2 AlHS ^A^ifl^ af (Grl) °fl ^€ 2 7fl2l # 
s-oj^^j. ( T i jT2) o]]± ±i z}-zl- 2)1 i aIse ^xl^Elvflfil <g^si fe 2 7fl2l # (F-l.F'2) ^1 t^^HUi #^^1^ 
2 ^31 #s.a] Jr (S1> S2 ) 7 > ^^cf. SE^, n# (Gr2) ^ if°J^7} (T3, T4) ^Ife, ^ ^ (F ' 3, F ' 4) <^1^ 
#^51^ (S3. S4) 7> 



1 7fl2l =L^S\ Z* cjojl fg^S) 2 7fl2l §S.oj^^>fe, AA 1 7fl2l afl 2 7fl2l S^-Oj^cJ-^ - o)^ *} 

q-oj) ^^51<>1 ^l^lfl, (Grl) vfl2l ^ ^o)l 2 71121 §4°^^, ^ af (Grl) ifl^l 

xe^°J (LI, L2) ^ o^^ *>i4o)l o}^ (LI, L2) €r, AA (Grl) ofl 2 7fl2l «s 

(Tl, T2) oil SUcf. ^.-f- (Grl) xfl2l #S.a] ^^o] (L1 _ L2 ) ^, t^S zi-f-iflSl #-ij-A] j^o] ( o)l 

af (Gr2) 1^21 #^S&|-ol (L3> L4)) 4^ 3^SH oj^i ^ ^e^A^ 2 7fl o} nl-vflol #^SBl-o]ol 
2fl 2 A l2EJ= Ell^iEl ^^)H1 ^^^1^1 



^l-vfl2l ^S-Al^sl-o] (ojl^cfl, -if- (Grl) ^21 ^^Aj^el-ol (L1> L2)) o._ ^^21^5.^ TFT 7l^r (-B-Hl7l^r) 
*H1 ^^Elfe uflAlo)a^. aflAjx-l^-ol 3cf. olofl «1 *fl , 2fl i a^e e)]^ ^^^21 z| cfoj (^l^cfl, cl- (F , j 

F'2) 21 #^^7» ^-¥-El, 2fl 2 *1=H eilAliEigi2l 21- -il-ofl 2 7fl oi #s.oi^ W (oil^cfl, n-t (Grl) <Hl 

2 71121 #^-Oj^^|. (T , T2)) ^121 Hfl^i-gr, TCP °)1^2l Hfl^ol £lS.S, ^ ^ ^afl^l^llSt A>-g-%V ^ olc)-. 

4^1, 1 7fl2l n 1-^21 «sa] Jiel-oi^ ^i 2 A)HB 2l]xl^El ^ofl zj*l*l 2>£._o S ^) aflAH^^i oi*j- #^-a1^ 
21 *l°J-§; ajTfl ^"^ Sfltr. 



£ 10 £ 4 1 ejl^l^Eltll2l z| (F , 2 F . 2 , f-3, F'4, •••) °] ^-¥-^^^- M-Efm^ %g_^o)v±. 1 a^e 

5)1^1 ^El^ ^-fj-*^ 31*1^5. S\o] oljl, 2 Aj-oj SS. ((}) 1, $ 2 ) ♦ ^1 1 A 1=S 5)]^liEmio) 

^•°fl 7l<>|£l^ W-iHdS-I- £^21 ^ HL^r ^ ^^D-^-S- ^IHAIJ: ( R) o)l 0)5)1 ^^^cf. 
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<L3.^, 1 3)^^ TlH^JJ: (R) 7>High elll'S "fl, 1 efl^^E^S] 7l^5]fe # 

1 ^l^S ^M^iflsl 4 # (F' 1. F'2, F'3, F'4, •••) S} vfl-f # (F'2) <i» ^ # (F'3, 

F-4. -) 51 ^-¥-^^- £ (F-2) Si ifl^^ *«1*Ke..S. ^-g- 5&th (F' 1) Si ifl-SH^E, ^*Hr 
3 ol^oflfe # (F'2) S] iflJHM04 ^^Sj-cf. 



& (F'2) 4 7fls] B€*l^l=l (Ql, Q2, Q3, Q4) SJ-, 6 7fls] ?]tHEl (Nl, N2, N3, N4, N5, N6) SJ-, 4 7fl5l feej-g- 
TflclH (Al, A2, A3, A4) * £tt4. H^*!^ (Ql 4 Q2) 31^. 3^5^. S3l*liEl (Q3 ^ Q4) 31 
S. Sa^. Si ^3 (Nl) Si <y33-7.Hr (Ql 2)- Q2) 71- ^£ ^ofl ^^SlJl, (Nl) S] # 

Sj^Hr B^l^E} (Q 3 2)- Q 4 ) 7]- ^4=^ ^ofl ^^o) OjcJ.. o]tHE-l (N2) Si §j H^x]^ (Q4) SI <g 

#<HH, e^x]^e-1 (Q3) s> #*H1 "Jl^Ei (N2) s] f^^x}^ H€^l^ (Q2) s) 

I^H, H^^l^&l (Ql) si- ojxi 3-7.HI 3^r3°1 



B€*l^El (Q2) Si 'g^oilA-l, E^t^e] (Ql) S}- 3#SM ojxl ^:S. t^fe, °}*]^ (N3) S) <^ §) #*H1 3^3^. 

^3 (N3 2)- N4) ^^S, S1«1e1 (N4) si f^W^El^t^2 (S2) 7l-#^^cf. 

3 (F'2) vflSl B^^l^El (Ql) Sl ^-<U^V £ (F'2) ifl^l S^u^e] (Q2) S> ol*] i^fe. 

(F- 1) ^flsl °)n\t] (N2) si ^i£x}d\] ^^slJi, 3 (F'2) M)sl B^x^e) (Q 3 ) s\ ^^H. # (F' 

2) ^Sl B^xl^Ei (Q 4 ) 21- Q4?$d\ &o. (F-l) vfls) oiu^ (N2) o] <g^^>6fl 

<S (F'2) ^flsl oln}E) (N2) sl #3 #*Kr 3 ( p ' 3 ) ^ B^^l^El (Ql) °] H^^Ai, 3- (F-3) ^fls) 

S^x^e! (Q2) s^ i=}x}°\} ^*t5\JL, 3 (F'2) iflSl oi^e) (N2) S] 4-g- 3- (F'3) 

uflSl E^fl^liEl (Q3) Sl ^13-011^, ^<g*l ^ (F'3) xflSl B^flxl^El (Q4) Sf ^^5l^ o)xl ^ rJxHJ ^^^l^ 

SZcl-. 

H^^l^Bl (Ql) Sl TflolJEofl^ (<J) !) 3)- ^oflAli (R) Sl-^ fee]^ X\jL7\ <imQTl: (Q2) 

sl 7llolEo)i fe> s-s. (<J) x) ^a]i (R) al ^aij:^ feei^g-g- x\^y\ <sm&^. ^x]^ (Q3) sl Tfl 
^lHollfe, S^- ($ 2) 2I- ^HaIJ: ( R ) o] av^Ai^^oi fcel^-# #1*1: ^^7> ^3^1}. B^^I^eI (Q4) sl ^olH 
oflfe, (<J) 2) ^1- *)HAi:£ (R) 4^ fee]^ #l*b ^ls:7> ^sj^i}. 

3 (F'l) sl vfl-^^oi ^ (f-2) sl Lfl^-^jil- cfs. ^s., cj ( Fll) vfloj E^xl^E-1 (Qi) ^ <a3-<HlAi, # 
(F'l) ^sl HS^l^El (Q2) sl- 3^r£M Xi^l tf*Hl, (SP1) 7> SJ^slfe ^^f, 3 (F'l) 

H^^l^Ei (Q3), ^El§ TflolS (A3 ) o]HlE^ (N6 ) 7 > $0}^. 

£llf ^-7] 7^1 1 a]3e e)]xl^E^ -i-2}-^; q-El-vflfe El-ol^i 510)1}. f£ 1, (J, 2) ^5. i^ol 180° 2 
-^•Sl S-S-olc}.. ol 2 ^-s) (j, i, $ 2 7M1 1 aIhe B)lxl^Elofl SE ^Ali (R) 7} High ell's 1 ?! ^j-Efl 

°fl Aj l, ^Hl 1 aI^e eflxl^Elsl (f-1) <H] 1 ^ti°>sl ^eI-e ( SP1 ) 7} oi^s]^ ol iEfB €^ (SP1) » 

arfe €^-^l^^r #^-^]S7f o.^o_s. 2 3 ^^1, ^H^l^ (R) y\ x^a\ Lo 

w 0 l^°11fe ^^-tlSlfe 3f« 0 >^£-5- #^-^2171- i 3- 3^=1 ^°fl, ^H-tlJl (R) 

7> 4^1 High 5\ZL, m^SL^ ^^<LS. 3 3" ^t^E)-. °1^, 1 ^Sl 21-^^31-, 3 ^S] -S-^^ol «V^-^ o. 

Tfl 1 Al = E Eflxl^E^JfEl 51^1 ^ HfSl- ^-S. ^ a] #^-Al ^ ( S1> S2 , S3, S4) 7> ^ <>1 ^Cf. 



51 12 *f| 2 a1 = e ^xl^EliJlal 21- ^ (Fi+1> Fi+2 , •-) 21 tfl^-^^^- M-El-iflfe S|5-5lolcf. Tfl 2 ^ = 5 
E-1^21 (Fi+i, Fi+2, -) Sl LflJf^-g-, c| (Fi+1) # oj)^. s-o) ^^^cf. ^3^, 3 (Fi + 2, ••■) S) 

^51, ^ (Fi+1) Sl ufl-Sj!.^^ ^-ojsj.H.^. 



- 12 - 



^7fl-^ ^-2002-0059218 



# (Fi+1) Sr. &Ta°\}*\ (Gi) ♦ °J 3 Sfxr <3 3 (IN) fir, c]~§- # (Fi + 2) JHfl^- ^3. (Gi+ 
1) » #3*Rr #3#*r (OUT) 2}, *fl 1 5ll^>iE^7> #5]SRr 2 #3 ^aJJl (Sn, Sn+1) * 0 J3SRr 2 
7flfi] «s.<33#*r (Ka, Kb) 3h cf-S- # (Fi+2) #^£]fe €^ (Gi+2) ♦ <?WKr (P) ♦ SHrtr. 

# (Fi+1) 2] «^-<a^^V (Ka) (Sn) 7} °J^sU, # (Fi+1) fi] ^ (Kb) <*] #^K]:E. (S 
n+1) 7} ^^MItt. cf^- (Fi+2) fi] (Ka) #^31 (Sn+1) 7> <y§]£U, ^ ( F i 
+ 2) 2] -tipj^'a-Tl (Kb) 4|*r m^S. (Sn) 7} ^^^c}. 

■^rncfl, # (Fi) ^ #-§=•<?] 3 (Ka) °i) (si) 7\ # (fo s) m^^n&T} (Kb) °ii #^kij: 

(S2) 7} ^^Mlfe, cf-§- # (F2) #^-<a^^> (Ka) (S2) 7> °J ^ 5] ^l, c]~g- # (F2) fi] # 

^^n^7.\ (Kb) <hi^ (si) 7\ im^. 



# (Fi+1) S] <y^^x> (IN) ^, MIS B€*1^e] (Ml) ♦ 7l^i4^ -§-*|-*Hr (C) fi] (A ^) 

3^3<H ^4. (C) 2\ (B ^) €r ^t&7\ (OUT) <Hl 3^r3<H 544. Wa^*r (Ka) MIS H 

sSJUI^e] (Ml ^ M5) 7flolS°fl ^#3^1, S-lt^W (Kb) MIS B€*l^ (M2) fi] 91 
cf. (C) fi] (A ^) •& MIS = SE^l^El (M2) fi] TlHH ^ MIS e^^eI (M3) fi) S.ell?]^ 

oicf. s^a} (C) fi] Bfcj ( B ^) ^, MIS m^flxl^E] (M2) fi] 4^, MIS H^l^E] (M4 ^ M5) fi] ^B)]9J^ ^ 



# (Fi+1) £ (IN) .sL-^ (Gi) » 7]*\±x}3.*\°] s-v&s*] (C) -n-*l«r±!, (OU 

T) sL^e] ^iJL (Gi+1) 3.*\ #3^]-. n^A], cf (Fi+i, Fi+2, •••) °] #!^#?} *ll 2 a]h h ^^e^ 2 #s\ 
mmiS. (Sn, Sn+1) ^1 fi]*fl Z}- cfofl -^x]^ Al^l- ^-^f^-S. ^i^*]:C]-. 

i 13 -8-71 >1| 2 ^]iS Bflx]^E]fi] -g-^ q-H^-Lfl^ E]-ol n 0 U>E 0 ]c]-. ^] 2 eflx]^B]^ ^1 i a]hB efl^li 

E]7]- (SI, S2, S3, S4, -) » ^>-g-SH. ^1 2 efl^l^xflfi] ^ (FI) ofl <?]^5]fe ^EfB 

€^ (SP2) 1- 7l^o.5. sVfe <JJL» ^cfl^ i«}fo £ ^^sfJl, S-A]^- 4^fi] a]s (GI, G2, G3, G4, •••) » 



^1 2 e])^>iE]M]fi] z]- nl-<Hl^ ^IJ17> ^1 1 *1 =S ^1^)^&]5.-^&1 ^] 2 a]HS efl^^&lu}]^ 

z]- zH-ofl °je]5]^ 3.^ Low efllS 3.^^. <^l?ltfl, ^] 2 = S ^^]^E]vHfi] H# (Grl) ofl^i a] 31 

(GI ~ G4) 7} ^o)]^, ^-^ (Grl) <H] vJ^^I^ #^-^1^ (SI, S2) ^ 2.-^ Low ^lfS. ^L^^cf. zie]^, 

H# (Grl) tflfi] (pi - F4) * ^^^-Efl7 r 5]o] ^ul^o] ^^S]s, (FI - F4) t]]fi] MIS SS^^E] 

^H^1^7> 7^1# 7fsf)xl^] ^7] nfl-g-ofl MIS E^)x)^E-]fi| <l5}-7> « 0 M^Cf. 



-& ^^l^^]°fl^fil A ] SB E]1^]^E] fil««. ^mrfl 480 7fl fi] ^Rl-i: ^ ^^1^1* ^°1 7}^}^. 



£14^^ ^fi] ^1 5 ^l^Eflo^o} A] HE ^]X1^^ S]^fi] q-EfLflfe l-^5Lolc]-. Ol A|ffE 5)1^1^6] s\ 

Sfe, 4^fi] (F* 1, F'2, F'3, F'4, •••) °] ^1 1 ^llS 31*1^2]-. 4^r^] cf (Fl. F2, F3, F4, •••) °1 

^-l^^fS]^, ^5)^ 6 7flfi] ^-ol ! 7llfi] ^ ^ Jl ^1 2 ^1 =B ell^liEl* £-^cf. ^1 2 A l£S sll^l 

^E]<H] °fl?ifll ^ (Fl ~ F6) °] Zll- (Grl) ^^s r ^l Si^l, ^ (F7 ~ F12) <^1 af (Gr2) * 



^Hl 2 A1JEJL e)]Al^e]vflfil z]- ^zf-o)] 2 7flfi) #^- 0 J^^Hfe, ^1 1 ^l^]^El«4]fil ^^5]^ 2 7flfi] ^ 
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3 ^ ^SM, 2 #3 t^Jl7f ^€4. ^l^tfl, XI 2 AlSS 31*1^^ zi# (Grl) zl# (Grl) (G 
rl) ^-^^ W (Tl, T2) °)lfe. ^4 Xl 1 bA^e^S} ^u2 7|2j (F'l.F'2) ^ f^^M^l #3 

3fe 2 #2} #-Sj-AlJr. (SI, S2) 7> ^-g-^tK SE^h n-f- (Gr2) ^ #s-<3 3 W (T3, T4) ^ (F'3, F-4) 

#^E]^ TOl (S3, S4) 7} ^-g-^tq-. 



efl^Ejiflfil zj-'i£ (F'l.F'2. F'3. F"4. -) ^ ifl^HMgom-, ^) 2 -*15.J=. 3j *1 ^ ifl z}- # (Fl, F2, F3, F4, •••) 



51 15 #71 XI 1 ell^^El^ -^3}-§- M-Hf^fe Efol^^Eolcf. #s. ((J) i, <}, 2) ^iS^ ^#0} 180 ° t). 

€■ 2 °1 2 ($ 1, 4» 2) °1 XI 1 a] = e ^x^eM -§-§-£|:a, XH^Jl (R) 7} High sfll?! 

#3HH, l AlHB Bfl^l ^Er| oj ^cj- (p< 1) oil ! ^nV<5} ^E B]^ ( SP1 ) 7 ]- <^ sjij'd, °] €^ (SP1) 

♦ 7]#SL&. Sl-^r ^^c}-. #s.a]S7> 2 ^ °)|, XH^lS (R) 7f Low 

S)]^ol sjjL, #S.A1317> 2|-w 0 V%to.^. 1 t£ ^ f ^o^a]s (R) 7> t^-A] High efl'gM 3 JL, €-^-^IS7> «j"^0.^. 

1 ^-^J*. ^ T Xl^S (R) 7} 4*1 Low 5] 51, tf^l£7l- 1 # ^^t}. n ^, XH^S. 

(R) 7> CfA] High ^|tol £| jl, m^S.7} -ffJ-^KoS. 2 # ^^S^. °1^, 1 ^ -f^, 1 ^-S] 3^<£, 1 #£l -f 
1 la-sj 5}-*)^, 2 *V^.S S>fe -g-aj-ol «V4^ XI 1 a] se eflxliE^-^-El £Al*V 3^^^ 

(SI, S2, S3, S4) 7} <£o]^. 



£. 16 #71 XI 2 *1HH efl^l^E^ ^-<<M- v+Ej-ifl^- bH^KS. ©It}. afl 2 AlHH eflAl^Ei^ Xl 1 *1HB 31*1^ 
^\7\ #^*>fe f^Ji (si, S2, S3, S4, •••) « ^>-§-S>^, XI 2 *1HB ^xl^E|tfl^ (Fl) <a33fe ^E+B 
€^ (SP2) * 7l ^Al ^1J1* ^itflS. 4- w o v ^^ B^-lt!- sh^Sl a]^ (Gl, G2, G3, G4, -) » 

^ ^Al^EflollA-lel ^ 1 Al£E S|lxl>iE^5l ^fe, Xl 2 A^Ji E)lxliEl£l 1/3 S f ^ £M UJ-g-cfl. ^ 1 

AlBB eil^l^Elal Sl5.fl-2.1- 3}- XI ^ a^b. Xl 2 A l 5.S s)l^liE|gisl cf^l ZLl- ^-a^s). afloiAi s R ^ 

^ 2fl€-§- ^^^5^, ^1 1 AlHE 5|]xl^El^Sl XI 2 Al£E Efl^ElglSl ^fil 1/3 »1*>, ^l^cfl 1/4 

5 § ^£L ^c}. 



£ 17 r ^-^^1 Al£E Bfl^l^El 4] 51-, S^l#^lS) ^olE ^El-OlUl, £^ #S.^^Sl5 ^ i 

^ ^el-olal5.A-l 6)11- i4El-^^ ^-Ajs.olcl-. ol SAl^Hl ojolx-1^, #^-^-^515. (4a) 7f #^*l-fe 

7>, TFT 71^- (XAl#Al7m) (l) ^olji csHtH (3) W^jI. °1 XHH sef^iil (3) 7} &X\ °\}o]?)o] 

(2) ^^1 ^^>Aj ( 2a ) -g- ^-S-*Vcl-. SE^V, #^-^^slB (4b) 7} ^t}^ #S-a1^ 7 >, TFT 71^- (^^^71^-) (l) 

^eq-olwl (5a ) oil fl^-^lJil, °1 ^el-olal (5a) 7> #§*6-Rr (SCI) 7} B^l^&l (5b) ^1 

Xl^lB°fl 9l7}Qt\-. B^^l^B) (5b) ^1-Als (SCI) <X1 451-^^1 ofHslol (2 ) Lfl^l a]^^ (25) o.^.^ ^a] 
Jl (SC2) £1 fl^"* iLH*!-cK 



2\ AjAl^EflollAiSl ^1 1 A) he ^l^l^Ei* #s.^^5l5. (4a) , XI 2 A) = E ^^^e1 ^ Xl 3 ^1 =5 

Ellxl^E-11- ^A>Aj ( 2a) ofl ^^>-tl2L (SC3 (^ ^^l^Bfloii^o^ (Glj G2> tc^ A]^ ( G0 1, G02, - ^ G 

El, GE2, •••))) -& ^Wfe Xl^lH csl-olul ( 3 ) 5.A-I a>^-^- ^ oji^ £ - ^ x A] he efl^EH- #^-^-^^S 
(4b) S^i, Xl 2 ^1BB ellxl^Ei* B^^l^Bl (5b) ^1 Xl^Boll ^}^SL (SCI (z| ^l^^HHsl a]^ ( G1 _ G2 , 
-))) -i 9l7W$r SE|-oltH (5a) Af^-^- 
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£ 18 ■& £ a) = e 5)]^1^E1 5)5.*, ^ 7fl°l.g. ^efol^, #^-^-^21^- ^ 

4^ SBH^-SAi ^>-§-tb M-B}-^^ 7-^£c>lcf. o] o)ul^l a|a^1 5a<>Hfe f £ 17 ofl ufEfMl SA]^-^]^ TFT 

71^- (SAl^^l-g-) (1) Aj-oj 6\}o]^o] ( 2 ) oflA^ aA]^ (2d) tfl AJ TFT 7|^- (oj *] 2| A^ 7 1 (6) 

°!HaH (7) *fl*\si\ (7d) 7> 91^. =L Q }2]2\ H 17 °)1 SAl^]s^ 

^51"^, *H 2 Al^E ^j^^oflAi ^ A SV ^1°V #S.A]^ 7 |- ^^-5]^ X^til ^^5}-7l- ^^^^ -S-Aiofl, 
*1] 1 Ajne z]]x]^B\7} ^-S] #^o] Zj^ 2 AlHS eH^^Hl «g^£|jL, 2fl 1 ^he e]| a] iEl 4 2fl 2 A]n 

B 31*1^3 *>°H 7flo]E ^5.- 7fl7.flAl^ ^^.7> &7] nfl^-ofl, a]se eflxl^E] S)SSl ^Afl^o] S) S ^£t 2]-7fl 

^ ^ 3d 4. 

^-7)1 >H1 2 Eflxl^Ej* 31 *V -t^^S] BflAlol, Tfl 2 Ejl^liE^ *i<*Hl ^*1*1*1 

&7ll ^4- °H *fl 2 AlHB Efl^iE^^ S^-Al^ aflAjo] ^-0>Al7) nfl-g-°ll, tifl A} -g- ^= o] u(- Hfl Aj 7-] t^l ^ 

S^-AJ^O] ^ %14. 

^th, ^1 2 Al = H 31*1^1- -^Tfll^ ^^4^, ^HM11:iL *ll 2 a]£e $}7.}^7} £±= #^£LS., 

°fl ^>-g-^ ^ £&*V, l£fi} ^ ^^71 ^*fl Tflole 3] ^1- ^Aj^- sgj^ oj7l nfl^-oll, 3)5.^2. 

a*V, *11 2 aI^e ellAl>,El7> ^fe #^ol oflE] a IB^a ^ssi ^aJ-aIJts. £i^ > ^ obe|u. cflE^^ 

^£^£t ^^11 *r Sa4. 

obeI «. Dfls^A- 2)5. ^ 2)1 2 a! = e ^i^^-^o)! S^-Sl^ MIS S?flxl^El7K -S^^£] MIS B«^lt£;Elofl ^ 

^el$ ci.^jg Ajel^-g. s.^-sfe ±.t$o\) ^ 7 fl ^a^^ mis B^^l^Bloil ^ °l7>sl^, o] 

MIS B^AliEio] Alsl^oi xl§l-Slfe ^-^-7> ■& ^^l-^, ^11 2 ^l^l^^ofl 5L^-5lfe MIS H31*l 

^El°llfe, cfl-?-*^ 71 ^ ^^J-ol o]7>Slxl ^71 nfl^-ofl, A]SlAj 7^^ &*\} 7 } °^Lfx| ^rfecf. 

^1 2 ^1 = E ^)X]^E1<4 -S- nflseJi s\S.^r -g-^ 71^-Aj-ofl ^Ajsl-^ ^i 2 A] he ^] x] ^ E] i2f oPEl a ofle 
flS. AH^l aflAl^- g-Tfl ^ ^ olcf. 



^El «. oflH^^ 2)S ff^lHo S ^ SAl^j-xl J=-) o.s. A>ol^ 7 > a4. 44^, ^1 2 AlHH eflAl^El 

4 ^El« 7l^Aj-o)l «gAje>^, °"E) «. DflH^i: 215.4 Afol^o)] °>i| _ ^ 2 elMl^El* 

W-tlsfil uflAj^- zjTfl ^^o> ^-cf. ol Efl j ^ofl SlsV-S, ^11 2 a] 5.B sflxl^ElUlSl #s.A}^o) Hflxlol a v 
4^71 nfl^ofl, yfl^l-g-^oli4 aflA|7,^J-o)l o}^. #s.a]so| xl^-i; #Qj ^ ojcj. g:^ ^ 2 Al as n]x]+&\^si\ #s. 

^SS] HflAjol ^-0>Al7l nfl^-Ofl, ZL°1# Ol BflAl o| Ai-S-g. ^ olc} ^ ^ oB £] DflH^^l 3]5-7l- 5. A] 

91 KA}^S-*\ n-g-^ ^ ^Jl oll^Hloi (7>^-Al-el 1- 31-711 ^ ^ 9X^. 



a^r, 21] 2 Al^E BflAj^ElSl 4 Cfol AVtfl^ ^71^1-71 ^7}^ 5fl >§-§-, #^-^^^Al- # ^ ^ gj.^^.^ oj 

^7l^Efl e)l»i* ^^sf7l oV#s] Hfl^d (°ll?icfl, 3*1 ^91) °1 44^, ^11 2 a1HJ= efl^l 

^Elofl ^^Slfe HflAlol Xjol^, HflAio)! ^-fr 47fl ^ ^ 
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°i mis H*a*i^EHi °j7i-5i^ #<$9) t&^o] £-g-sH, -g-^tt h o v ^-°-s s^^^i ea-^cf. ^*\, °i mis 

(57) ^^21 

1. 

#71 1 a|be 2 a]£h S|| ^3 -I- ^sKr AlHS eflxl^Ej s\^d\] oi<>H, 

^7] 7^1 1 5ll*liE-l7> 5fe Z]" ^7l 2 SllXl^Eivflol Z}- Zlf"§; sfe <EH1 , ^-^S^.^ A-| 

3- <a^r3^r ^"g-g: #3*Rr ^J^: <L£. Sfe a) he ^x^e) S)^.. 

^^8-2. 

^T 1 * 3. 

*fl 1 *M SU^H. 

Aj-7] 1 A)SE E^l^fe ^>« 0 >^ A] = E E||^^ElOl ^-g- 1^1 JLS Sfe Al = E afl^^Ei S\sL. 
^^8" 4. 

2 *<H 9X°]^\, 

3^ 5. 

1 1M 5£<H*1, 

•#7] 2 A] = E 2flxl^El7l- £fe ^"^ #3*. Al^Ajjz). ^A>A|ol S*}-^ a^}^ ^ i*j-7> ^ =1 ^E] 

6. 

^ 5 *cH 5a«H>M, 
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#7l °«El h nflee^ S\S. ^ ^-71 *fl 2 = e e)|^|^^cHl i^-Slfe MIS Sa^liElr, 5.-*f- MIS S^^l 

iEH T^£|fe s}^ a1 = e elixir 3)^. 

3 ^8" 7. 

*o 5 ihi ja«H>H, 

#7} DflB^^ 5)5. ^ 4 2 2fl*l^l=Hl S^-S]^ MIS la^Elr, 3.^- H)^^ SEfe 4^3 

8. 

*\] 5 ^i sa^^i, 

^T 1 ^ 9. 

2 SH^, 
^71 ^) 2 *1HSL 31*1 ^7> A «*|-3>1, 

n # (n 2 ol^Sl ^) 5\ ^a]^- <y f £ 0 ^^ 

#7] A 2 *1HJ= 3]*)^&|3l ^c}-*} S^r #Suf^ S «^ BV fe Ajif ojBjeHr ^ 

10. 

^1 1 *<M1 7}*m = E Bflxl^E^ 3]lt ^Hl*Rr 
11. 

10 *M 9X°]M, 

#71 A| = E e)]*)^B) 5) SSI, #71 2 5)|^^El7f £fe cf^ #3£r, ^31*! 4 ^>^°1 SxV^- ^-^ 

ofl i7]-7l- on^a uflHSJ^ 3)5.^1 ^J1 S 3j.fr s)-fe SAl^l. 

12. 

10 *<H1 9X°1*\, 

#71 AlH E Bllxl^^ 5)5.31, #7] QPEja. °1)B*N^ 5] 5. ^ #7) 2 A] = .E efl^^^o)) MIS B^^l^el 

fe, S.^f- ^Dsl MIS B^1^E-|°1| 31 3)1 ^Sjfe 51 ^-#^5. sf^ SAl^l. 
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3^8" 13. 

$ 10 1H1 5U°H. 

^-7] AjSE BflxliEl -#7l oPE)U. nflES^ S]^. ^ Tfl 2 31*1^EH] S^feMIS £ 

^^Ih 14. 

10 5U<^i, 

15. 

1 *cM| 7)7%Q Al = E flS.* T^l^fe ^-^^-S 5>fe <>1 n] *] ^ A-] . 

16. 

*fl 15 *<H1 sa°W. 

ofl sifl^l i7f7> tg^ig oJjE]^ DflE^i ^SSl ^}A}JrOl 3}-g- S-^^-S °H*1 -fl*1. 

^^8- 17. 

15 *<H1 9X°]*\, 

$7} X\ h B 31*1^3 «11 ^7l ^E] «. DfE?UA 3^. ^^12 AlHB eflxj^EHl S^-sq^ MIS S^7]^ 

^^J- 18. 

15 *oMl Si^^i, 

19. 

15 ^41 5a<H*i, 

* ^8 JUL Ol^lXl AjAi. 
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